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Abstract of JP2004253390 

PROBLEM TO BE SOLVED: To provide a color 

organic light-emitting display with a tuned 

microcavity resonator, which is easy to 

manufacture. 

SOLUTION: The color organic light-emitting 
display comprises an array of pixels on a 
common substrate, which are separated into at 
least two sets of different color pixels so that 
each pixel set emits a predetermined different 
color light. Each pixel included in each array 
comprises a metallic bottom-electrode layer 
disposed on the substrate, and a metallic top- 
electrode layer spaced from the metallic bottom- 
electrode layer. The materials for a reflective 
metallic electrode layer are selected from Ag, Au, 
Al, or their alloys, and the materials for a 
translucent metallic electrode layer are selected 
from Ag, Au, or their alloys. The thickness of the 
translucent metallic electrode layer, the total 
thickness of the organic layer and transparent 
conductive phase shift layer, and the location of 
the light-emitting layer of the color organic light- 
emitting display are selected so that each pixel of 
the display forms a tuned microcavity resonator 
type OLED device and its light-emitting output 
efficiency is higher than that of a similar OLED 
device without the microcavity resonator. 
COPYRIGHT: (C)2004,JPO&NCIPI 
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JBfc L , ^CO^§^£±i*^l^^^^^/h^p^M^^^^^^lHl^^ OLED^ A -f 7i!JB<a 
[ 0 O 1 4 ^ 

*?E^«DSiJ0iStL.T ) K«/hS«*ffiffio^fl!Jfc:, ^^S^T^S^JBmffijgicP 
«1"*J;5lciesJH*f*ftiK(ft«BtftJD-r*iitK:JiO. % /J\ ^ ffl # S gg it oled^ /\* -f x 

[0015] 

*»9i©*f*b^«ifliic*^T, & m <d g m ± \Z , # -fe y 
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llitJ:^iii«^l:tt, t^T<Di$f:^V5Tj£f ^3te$^tSi^t:|Hi$nfe 

\z£ 0 > ift«fiH»t9M:^2n«tftOH«». ^JH*S»*oS3te4«/jxSJH* 
«3§ jSOLEDx a* <xi^5J;5l:ii$nT^«. IR'Jn ^ SB £s ffi S3 it OLED^ /uxo^i 

ft w * -fe y h\zftmznitmm&&'?z>~7)i'*i7-&m&ytm;7jkmm&* mu z>mm\z~? 
a* ^ *f e. n £ . ^ * a> s , & jr *~ ct k «k ^ $t * ^ $a # & « ^ oled^ a < * ^ ^ x m $t 

m ft 3* & 5 ti T ^ 5 «s , *^9J#S^^]^I3gi9, ^^"TS^fiR/h^^^igS&^^A-f^* 
je^.T»^ai*^^SrfRl±^-a:fcfiJc5&0aK — tfjftu. ^ ^ ^ © i W i: L- T , OLED^ A -f * 

©fi^m^j^^K, ^^^^xcoffiitx^^^-m^j^^o. 9 s a o - m 1 . o 5 a 0 « 
x^^h;HE8Bfcto&o«ff*r*c:ifc«fco«ixE$n* B a . b , *s r m $ & 

moimt: > #5494 nm~ 4 6 nm<Z> IS H T IS ^ A -f X CD IS Jt tH 2; £ & % -f %> Z £. \z J: 
[0016] 

& ^ OLED^ & JPS & 75: T ^ Rt $g 31 T * C £ ft , Sofc<t^&|gn?« 

ftti^ii^iigcf^fetfci^T^Sut^stJiifc, Kltf tst itb, 
Ag, au, Ai^o^ns©-^ cneo^gc^/^i*, ogf %fti^sti^ 

i'>t5 t i^afc ^sigmffifc^^Tfe, Ag, Au&tx s tac 16 t*r sfr-r 

^aiic^^i^, #f 36 t= « « & $ n & ^ „ ^^ggm^^iP^^ffl^^^^n^o ji & 
# -r ^ s t**3te«^fflffl*a»s»jiia»#6nT, sfci^st^s £ iw ft a # f& t t 

^ « ^ m m a; oled-t" vmw\z&ftmj3®m&zfi&m&&BkzntzWtfrQM&M® 

^ OLED^ A' < X ^ ^ T -5 - t ^ T i* ^ 0 R«/h^^ftaSg©^fi!l 
[0017] 4Q 

[0018] 



JP 2004-253390 A 2004. 9.9 



© , aiKiSttaKSi^soifcia^t^LTaiii-cfes. st £ & & . # 9 

[0019] 

a sb a $ 5 . 

[ 0 0 2 0 ] 

ifi 0 * U H o IJLaASibTfffiTSOt^lft^^fcti, ffl^A^it©*ffl#fF2£4 

7 2 0 4 3 2 ^i«ffltl:iBi{SftTVi55l?^7>f U >3Hfc£r%4>, II^A^jlCD^S4ff^ 

6 2 0 8 0 7 5^0Jjm#fC|fi^$tlTV^^7X' : ?'^^^;i/^n*-^>^U^--^^ 

* ft * 0 tiELr/wxic^^TifflTS* t^i§$nTliSgiJ©jEaaA#^*i, 

IRfflWIfttJffl&WlfSO 8 9 1 1 2 l^&tfUgmi 0 2 9 9 0 9 # 9§ iMfl * 3fe Tok i t offi © 

J. Phys. D. Vol. 2 9 (1 99 6) 2750 fc B tt £ ft T ^ * . * ® 4# W 5 608287 ^,^ 2 0 

JH5776622-*, f^H5776623^, 0» 6 1 3 7 2 2 3 ^RtfR» 6 1 4 0 7 

>. #J Li, Cs, Ca. Mg^tf t^»f I^tfflt * £ £: *t T? * 3 . £ £ , ~ ft CD fg ft 
¥ & & H £ K-7 n Lfcfi#^$ifaAitLTtil:«ffltS:it,T'f «t 
IT, LiX KiCs t* - ~fM k\q&m Iff £> ft 5 . 
[0 0 2 1 ] 

m r > oleoma- -r^^^sgjeft^ttti^^t^**. ^©ct^^^^^^^^it-r^ 
fc «> , fcs&/tu^JB*«JB*r*::£a*'C£*. £ c t £ , SiSF&*f xHiEJiaA 30 

[ 0 0 2 2 ] 

^T^EL^^H^^: < i 1 IO|g^g£ttS^, SUffci, -eft^*3&c0H*^tp o M 
mEinm<D— E?LffiAl, jE?L$*l3iJi , fS^g, Ifiiia^lfaAl^ttf 

C£#iT£&. W j$EL^5|§te, jg^^ iOLED^^CS^< CD T $ T t> , MOLED 
#fH:S^< i b©T»oT i 6iH. i^^^S OLED^f ft tc S < x /t -f X PLED i ^ $ ft 5 

-2> „ 

[ 0 0 2 3 ] 

S U ^ . # % <Z> » ^ , f lT#§$tlT^5lSS^?g^$iit§^< <d 

#&cov>rft£SfflLTfc,i:<, CD 4» « , ^^S^fc«Sccr)H-A 0 >h*^M-r-5^ 
& , f£^#1£©^&£2J^±cD^7t/g£-l5gJBT£^&, Rtfi^x+S/7-i![Hi*ft5 

h'-/Oh£ffflt5^ft#a55 ( 3|€ M # 5 6 8 3 8 2 3 ^ & IK |WJ m 5 4 0 5 7 0 9 

^B|if f ti:|;#lip 7 - 1 42 1 6 9 n^Wc) • 
[ 0 0 2 4 ] 
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^ # a © w*bl#* & tfftioi^iii^ffl-rsuiia o^^^^co^j^^^^ 

**»3taE*fe*o«ifi^ , n-fexd*^fifc«W^fr-&. 3fi IB * * -fit 

ffljitt, i&mft}zttVTMw-?&2>z.t, ^ m&&m&mmmm t&mEimm t com 

S^T$>££:66, A;^IK¥tUTtt«Il 0 7 Q -c #t & n + # T £ -5 „ 

■<>^^A»afe{k« (no , mmmwtitto (zto) , (snox) , «<t<>s?^A c 

InOx) , Uft ; &U^7> (HoOx) , Wtit-r)V)V (TeOx) , 1? it 7 > 5 1 ^ > (SbOx) , & it 
mm CZnOx) Rtfifll/Uy^A (V0x) © «fc 5 & ^ < © & p & ft % . M £5 7 $ D 10 

f $itT^< ^ t^'Tt^, CO f£ , -T ^ T CO Pi m IZ , ^;&0©jE?L*&3£g£&ji©/?£T 

"C 5 i ^ I: IS , ^?g^mtife^Mi:bTmT^^M$fiJfflT^^t^tT#^ D 
[ 0 0 2 5 ] 

& ff JS ft * & i: W m ELS H © m s 59 *f « ft *@ M £ iTtf XftiE?Lilf ^^.©t 
»BLS*<OMf:*faXI**>65ii, & £ ft tt fi 7 7 - K T * S « ^ fc 2 0 

[ 0 0 2 6 ] 

ffi Ji # , ilISSft5J;5}:Klf$nfcB5St, m l & IH 2 co^^ <n mmtk&m 30 
«ta*t-<5J:5fcSa:S-*nfciiif*i:K:©*a#'r*J;5fc, * - > to *T S . c CD :/ n 
•fe x , H*^»«aoff*co»K*«ttttffiB**r*^i^T#*J;5fclSIO®'r2: 

#&i&tfSg2©Pn;#©jti£^mteft!te«£;fri-5 < t^'5 3i«Oi3H$IHit5 

[ 0 0 2 7 ] 

( * S HI 5 9 3 7 2 7 2 # , fsj^5 9 0 4 9 6 1 ^ £: CJC |Wf ft 5 6 8 8 5 5 1 ^ f?j§ Iffl § 
) . *3SflS*!fit4&i&©ifi?So-WttT, i^777,f7^y"h0frffiJil; 

IHKiRSn5^t«tl5, S^SfctetefflSotttttf, 



( 10 ) 



JP 2004-253390 A 2004.9.9 



aE3**«itt*BB<BA*->fl:tt, fe¥lit^LTfiW 
x * ;i/ 3= - fc v * 2 $ a* # * * & j&* , XttiSai#^-lf-©£5&&#M|gltx*;i^- 

[ 0 0 2 8 ] 

*&m\z, mmmW]&\z%>^Tmm h ? > x $ (tft) s^^^^^-r^Ti?^^:/ 

4 3 6 5 #R«Hj| 5 5 5 0 0 6 6 #Wii) - 7 ^ f ^ "/ Y h U 7 ^ X ^ ^ © * 7 - t 10 
[ 0 0 2 9 ] 

tft*pi is # _h <d m m a f <d ±\z&fMi&&nmm temmis , u^/^->ftiTii 

p§ p m im^^ytmrn^^m^^nt^MT ^ ttm) & 0 * ic a < 20 

T3fcs£>£>^|S:£ U T f ij ^ T & £ £ # T £ § 0 
[ 0 0 3 0 ] 

Ay h 'J ^ ^Xj&i(OA5-t«58 3teaw«tTtt, :£> _h £B M *S 

[0031] 30 
B 3 - a H , *5fi^»=J;5*^-*a»«*^fiB©*-B**^*-r«J£Bf6^Si« 

yb^m^mm^oiET)^ /w x 1 0 3 a nv&mmmm & *r * b/jn&basiiaoledt'sw 
xio3a«, s^io, ^mm&m&ffinm 1 2 r , ii»si^ibi2 o, ^^el^ 

TFTIhI jg-ffc , Klttt^gi^til 6 R O J: f:^fi l> # § {^i - 3 » h X (i 

mtLxmnr z>„ mtkisftytiz^mw&m&mnmi zT&tf&fo&muTi&mtstiz 
¥ jg & m m bp * % i 2 t Ag, kux tez.nzoitr&frzm&nzo fcm&&m±&nm 

1 6 R © * tt , ^n^*R»t^aW*^E#itt&5J:5i:, # ¥ » £ # 1 . 5^_h 
l:&5J;5l:SS5n5, ^^0J#^ig^miii2T<Djp^}S, ^ m Sfc /J* £ ^ £ II £g j£ ol 
ED^ /tni 0 3 a^e-O3f^<0^g{C*5ttS^3fctBA^lRl±T«cfcptS3£$n5. ft 

mum* fe. si7;-FR(f^i*v-Ftbti«nfc^jsft:t#ts. ti els * 

1 4 , i!>ft< t =b^7tJI 1 4 c 5^^, *UTlXtt2£Jl±CDfliiDB, W A. iE ?L ffi A 
Jg 1 4 a (motels) , I?LiSIl 4 b, tfdill 4dX«*faAll 4e (HI 
w fc U > S^tJCi^-etS. 03-al;^b^l)??(t ¥SB«BJ£B«Bl2T«t 
T y - F £ 0 , ^-bTS&ftt&^iii^mjil 6R*^V-h't&S. ^ J$ EL5S |14i 
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tfti^e:s £ -5 MfrQm&m®i& oled^ /wx i o 3 asattiiiKissns 

[ 0 0 3 2 ] 
1*1] 



2 £ niLj + 2 n s L s + (Q mI + Q m2 ) X/2tc = mX 1 



[ 0 0 3 3 ] 

& © ft «6 *> , m « , tfil^tO^Ttt 1 u t, *-kT«afi&tf^fi®5&fc:o^ 

[ 0 0 3 4 ] 

* ft , ss^m 1 4 c t 2^otsoft* tow©sii:fe£* * # W fc , x /t 

<^tt«s«aib*r*fcae)fctt, i e Rt^^i i 4 c ( © + £0 t 

[ 0 0 3 5 ] 
[ft 2 ] 



2 S njLj + Q ra , 7J2n = m D X 2 



[ 0 0 3 6 ] 

±5£*. n^^LiS, ^ n -en* mmm m i 4 t & n % m 1 # a © jg <d m m m & 

-c & Vi 3£ Wl "C sb -5 * ^gSi tt^l^t, iiCT-co^rSfffifi, 3£ t£ Ji tgw 

[ 0 0 3 7 ] 

iBMiJSSKlil 2 T £ S « 1 0£®ffllcftjS$r¥<a!R«l&ttj|2 2*3iJlI-r-5c:i3&t 

SJl^^g 1 2 TS^O^gBt^jgCi^Tt DSilf C-rXtfe-fe^^OKJK) £ IT 
£ £ <t T $> & e fiff&ia^ibT, £ <0 *g ;S& fc* * :©fKiK<S^i22tS^l 0©f B 1®^ 



( 12 ) 
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[0 0 3 8 ] 

c& 3 ] 



2n A L A + n T L T = (m A +l/2) X tttt 3 



[ 0 0 3 9 ] 

± 3t * * n^tfLitt, *n-?niRJR««JH2 2<0Jffl3r*2fctfJSJ*T*0. n T & L T 

& ^ SSE * T * * . m , f4 , ^ffl±/jN$l^t;O^SU<, 31 $T 0 , AlWfctt2*i? 

. mm ± tt , Jffl *f * © * *« 1 . 6£tJ:T£5:i^jfibU. 
[ 0 0 4 0 ] 

ltt^g±gUiIl 6R^7/-HT^oTfei^, £ © cfc 5 & & , f iELIi 1 4 S 

. jE ?l m a s & tx IE ?l ft i£ i & 7 y - h m ic , ^tttf axi&^tf ^ii^* v- 
H«it*ti^niS<a:aj;3K, si sb fPi £ n s . 

[ 0 0 4 1 ] 

± fH © Ift Sffte , JS® fS3£M OLED^/t -f X £ -3 < © T & -5 A* , fnJ^CD^^^:^^^^ 
[ 0 0 4 2 ] 

£r J3 *? £ 5 Ift * $ ?H * ^ g§ £ ft] m LT OLED^ /H X ©B^j 

^ (el) h ;p ^ . ¥®^/g^^/wx£:fctf£^>^AKft©&m^^# — 

^T^^X>)x;^g^^^<)t^tf;^fltTfit5 (O.H. Crawford, J. Chem 
. Phys. 89 , 60 1 7 ( 1 9 8 8); K. B. Kahen, Appl. Phys. Lett. 78, 1 64 9 (200 1 )) . & -f 7$ 

-iH^ajx^njHi, ^ < © *§ £r , Sfits«H«-e**tfigsnTH5©'e, « * 
2flft*«o^tti#ft«if^t*ui#T*s. ^ © to © , ^-f^-^&aix^^b 

i7t^07^ >X (PL) 7^^h^i^fflJ;^T4if>n^t)©tt 

^ £ n , 2-3±y^->jp©^^^#^7h^^tr D <i © am , iE?Liii3ts^^rs 

T Z> (Handbook of Optical Constants of Solids, E.D. Pal i (Academic Press, 1 
985); Handbook of Optical Constants of Solids II, E.D. Palik^S (Academic Press, 
1991); CRC Handbook of Chemistry and Physics, 83, D.R. Lidei&I (CRC Press, Boca R 
aton, 2002)) „ EL X ^ ^ h )V ifi % S tl ft £ , ^tX^i? N ;U © C I E &&%lZ$W & ( — 
fem^T?) ££H£-r*;i£:fci;ffl!¥T2bS. ELX * 5 V ft £ ELX 1 ^ h ^iffl £ ^ £ © 

Mifc£^|5:fTofciu5, ^^^f^fi^itHiEfllT&S c i^flt^^tifc. SUM 
©T^T O t> T , & S 5 s A*-f X fiSjs& HQ £ it Sfe-T a fc £> © ^tt it (f igure-of-meri t) t 
L T , 3 4 0 nm~ 7 8 0 nm© pj U $L & fcC £ # £fcfcO&&£ttfc*&^#gffl;/j£^fflb 
& . Mi ff & @ , **W^S»tr«^AfcHr««*rjT««tt©i«U»3fea*3a*« 
£ft^-rat>©Ti&3, MS M ME It li , H & « , ^^&g^^©^0J£&£>7£©^#£r 

& «i ^ -r * © t , m'b&m&mm<Dffl&&7&'hmffi'?2>z.±\zj3L2> t , c © ^ # & # « , # 
-ra^es/hs^^igag^^/t^x©m*©j: o^:^^ap^$*^-ra. 

[ * 0iJ 3 
[ 0 0 4 3 ] 

m i 
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M 1 T tt , *«Wfci*H3-aK^LfcJ;5&lS1Bf63^a!tt/hSJH*ig«!a OLED^ A 
n 1 0 3 a<D#^m^coS^^^te^, TI202g©ii:«ifflr/HX«i:JttttS. 

(a) ft/h$I^ISg*4«l/ & ^OLED^/W X 1 0 3 b 

(b) */h$iftl«oKWfto-*l:QWS * «t L & tt /h ffl fl * M & it OLED^ A -f X 
10 3c 

[ 0 0 4 4 ] 

03-bl:^tfc OLEDfn *f X 1 0 3 b , _L , ^iSMI^Itl 1 2 T S 

/tni03atH»tl/&, ^TAWXtt, tt4>£ffl;&&«&£A4EL&:tr) OLED^r A < 

[ 0 0 4 5 ] 

M3-cfc^Lfc OLEOMA < X 1 0 3 c , * fife ± . fitl 0 <!:gB|j|^f i i 2 a © 
IICQWSSHil S^KiLfc^i^^^, OLEDt 1 A -fX10 3b<fc|WI^£L£:. £ <£> 
QWS Si^ 1 8 fc£ . TiO, :Si0 2 :Ti0 3 :Si0 2 :Ti0, © f 1 © O t £ D * £ ^1 TTiO, © n = 
2. 4 5, SiO, <& n = 1 . 5 6 0 TiOjOl^ti 5 6 nmi t, ^ L t SiOi OH $ « 9 2 

nii L (R.H. Jordan^, APL 6 9, 1 997 (1 996)fc&5) . CI <0 =f A -f X « „ A S> ft & Q 
WS ^tfc/hSJH^SSiC OLED^A -f^^f^f tSt>©T?** D 
[ 0 0 4 6 ] 

~ *1 3l©r/HX©f ^TIC^^T, X&lOtetf^XtLfco ^W14#JS±^m 20 
a 1 6 R tt, 4 0 0 nm^Agjl t L, . W^ELM^ 1 4 tt, NPB^ IE ?L & M 14b, 1 0 n 
ffl©^3tl 1 4 c S^Alq^t^iSI 14d$^tJt>Oi^^lfc 0 ^^1 1 4 c Otti^ 

2 0 (D m £ te. 3it^t©T/HXI:^^t OTi&^'bOilg^Lfc. T ^ T CD Jg CD J? 
£ £ , ^-^A-l'xcDffftm^^S^t&Sck^teiftjB^Lfc. S¥ £g ffi * , *J 31 i£ S $a H 

3 8 0 nm~ 7 8 0 nm® fc t 0 if I » 

[0047] 30 
^ S^^JgggjtOLED^ /H ^ 1 0 3 cTte, |/J^jH^£IS$Ii Lftt) OLED^ A -f X 1 
»E<&t>&C:i:ft3ftbTlrift.|fflE*tt0. 2 3 9 ( ft * ¥ ffi > 6 0 . 3 8 5 ^ <fc ft ± 

l fc . v & v a a* 6 , Ag^: ttftfc'tt^ffi^bfciK/hs^^^iis: oled^ a* -f x 1 o 3 a t 

, fcT-:?ff*i*3***/J\£iH#«S3C OLED^r A -fX 1 0 3 cO^^J^TTfe^fcfcfe^ 

a> 6 f , ft ^ k *> , nm.mti c 0 . 425) # — s^^t&^cit^^bfco ± Ags « 

/h M&iZ OLED^ A-f X10 3aCD^m^^if@^, QWS^^#Ufe OLED^ A -f X 1 

0 3 c «fc D £ ^ * < & o & *t , ^nT&fc^&#&£M«£#£fcf* + #&/h£S 

40 

[ 0 0 4 8 ] 
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[0 0 4 9 ] 
M 2 

W 2 II, SIDfelr/tOI^^T, !KJK««B2 2fcJ;*^r5pJ&3»**«SE*rafe 

© T ^ 5 n 
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03-dt, &wmytMffiLfr&M$iMm3 t 0LEDT /w x 1 o 3 d com mm mm % e 

/h ^ ?N ^ S 2§ 3$ OLED-f- /WXlOSdtt, » eft ± , 3£i£lO£¥aS9!fcSlEaB*ffil2 
TO|KIH!R«fi^fi 2 2$fiBLfc^t$^^, **£iH#SI«jC OLED^r A -f X 1 0 3 a 

<t^^t Lfe, fi^i 2 2 t LtITo$s^fc^ m n iz £ % t , mmmti 

5 f S 5 5 :t^i$tlfc. 4 ^ Ml & J; ? C , » £ m # fc* , K4X®«®22^, 
CiD, £ Ag^ ffiS /J\ £ jfi |g i£ OLEDt* A? U 1 O 3 afflffSliJ**?, i&O. 4 2 5 5 

#9 0. 4 5 3 ^«^cifcj:t*«t?^« B 

[ 0 0 5 0 ] 
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[ 0 0 5 1 ] 

3 

M 3 T , #36 W K «fc S ± B yt Sflt/hSffiftSttaOLBDT* A* <X104a<D»^tfl^ 



50 
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(a) % & mm £ mm t,&^ oled^ /w * i o 4 b 

10 4c 
[ 0 0 5 2 ] 

@ 4 - a \Z , *^^i-<t«±®fi6^S!ffi/h^ffl^M^5S: /WX104aO-fJ® 
l&^^f®llISr^-^o fllfc /J\ £ ?H # 8 «§ xC OLED^ A* -f X 1 0 4 a fci , 13 y X g % 1 0 . AgM Itt 
tt&ff&3i:«ffil2R % SII$«1£ttSl2 0, #*$ELig^ 1 4 & Ag¥jSg(!^|i_hHI$ia 
SI 6 T £ ^ tj . 
[ 0 0 5 3 ] 

S4~bC5l fcOLED^rW X104btt.*fiE±H Ag¥ £ ^ JR ± « & 1 6 T 10 
5 0 nm^ ±©)P3di||*$n5 IT03S ^±gi5^@l 6 a C S t g| ^ i ^ ^ t , ^/Jn^ 

I^t^^OLEDr/t 01 0 4 at^f ilfc. r/H X ^1 t K If t ^ 1 |!( L ^ & ^ C!) t 
, OLED^/t -fX 1 0 4 b , flt*gffl£&#£j|ffiLa:fr* OLED^ /H ^ Sftgt S fe© T 
f/WXK^litli, # t I TO* V - K £ ^ ^ £ <D ft m \Z £ T , flfr *~ ^ 

[ 0 0 5 4 ] 

^ 4 - c £ ^ L OLEOMA* O 1 0 4 ctt, «^J:, 50 nmJ^ ±<Dm%&m&£tl2>m 

m m iTom m ±^nm 1 6 a c±i:Qwsswii s^stifcui^it, olbd^/i -r 

71 04bi^f tl/fc, :OQWSKWil 8«, T i 0, : S i 0, : T i 0, : S i 0, : T i 0, CD ^ «| 

t> £> T £ 0 > e:^TTi0 t ©n = 2. 4 5, SiO: <D n = 1 . Ti0 t Oj? § 5 6 nm 20 

H, Si0 z ©f$(j;9 2nciiLfc ( R. H. Jordan^, APL 69, 1997 ( 1 9 9 6) \Z ft v ) . ^CO 

[ 0 0 5 5 ] 
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